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Balloon catheter having elastic fining body for supporting a stent 



(57) The present invention relates to a balloon cath- 
eter for positioning a stent, including a tubular basic 
body with a proximal end and a distal end, and at least 
one lumen extending in between, a balloon close to the 
distal end which is connected to the lumen, and a stent 
crimped around the balloon, wherein a filling body of 



elastic material is arranged inside the balloon and has a 
size corresponding to at least the dimensions of the 
stent in compressed state, where the filling body is com- 
pressed by the stent in the compressed state 
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Description 

BACKGROUND AND SUMMARY OF THE INVENTION 

1. Technical Background : 

. [0001 ] The present invention relates generally to med- 
ical devices, and more particularly to a stent delivery 
catheter system. 

2. Discussion ; 

10002] Catheter systems are used in a variety of ther- 
apeutic applications, including many vascular treat- 
ments. Various types of catheters are available, such as 
balloon catheters for procedures such as angioplasty. 
Angioplasty can be used to treat vascular disease, in 
which blood vessels are partially or totally or partially 
blocked or narrowed by a lesion or stenosis. By way of 
example, the present invention will be described in rela- 20 
tion to coronary and peripheral angioplasty and other 
vascular treatments. The coronary procedure is often 
referred to as PTCA, which stands for "percutaneous 
transluminal coronary angioplasty". However, it should 
be understood that the present invention relates to any 25 
stent delivery system having the features of the present 
invention, and is not limited to angioplasty 
[0003] The present invention relates to a balloon cath- 
eter for positioning a stent, having a tubular basic body 
with a proximal and a distal end. Close to the distal end 30 
a balloon has been affixed to the basic body which is 
connected with an inflation lumen extending through the 
basic body. A stent in a compressed shape has been 
arranged around the balloon member. 
' ,[0004] In operation, such a balloon catheter is gener- 35 
ally loaded at the distal end with a stent crimped around 
the balloon member and introduced into a patient, and 
maneuvered to the site where the stent is to be posi- 
tioned. By supplying via the inflation lumen a medium 
under pressure to the balloon, the balloon will expand 40 
and consequently the stent as well. After expanding the 
stent to the desired size, the pressure exerted by the 
medium is relieved, as a result of which the balloon will 
tend to shrink again and come loose of the expanded 
stent. Next, the catheter may be removed from the body, 45 
leaving the stent behind at the desired site. 
[0005] When introducing the catheter it is obviously 
very important that the stent remains positioned on the 
balloon in a reliable manner, until the desired position 
has been reached. Accordingly, it is desirable to provide so 
a balloon catheter that enhances position retention of a 
crimped stent, especially when the catheter is advanced 
or withdrawn in use. 

[0006] A balloon catheter according to the invention is 
distinguished in that a filling body of elastic material is 55 
arranged inside the balloon. This elastic filling body has 
a size corresponding to at least the dimensions of the 
inner diameter of the stent in contracted state, where 



the filling body is compressed by the stent in its crimped 
state. As the crimped stent has been more or less 
clamped on the elastic filling body, a resistance is pro- 
vided against movement by the stent in relation to the 
5 balloon. When crimping the stent around the balloon 
and the filling body, the filling body will be compressed 
to some extent. Because of its elasticity, a radial force is 
exerted continuously on the inside of the stent, causing 
constant friction and enhancing the position retention of 
w the stent. 

[0007] The elastic filling body may be tubular in shape, 
or may have a spiral shape and be made of a pliable 
material, such that the flexibilicy of the catheter, may be 
enhanced. 

15 [0008] In addition, the elastic filling body may be radi- 
opaque, and thus visible on an imaging screen during 
fluoroscopy. The radiopaque filling body would thus 
render separate marker bands unnecessary. 
[0009] Visibility of the stent on the imaging equipment 
in the catheterization laboratory may be enhanced by 
providing two filling bodies that are positioned at a dis- 
tance from one another. The stent would be directly vis- 
ible in the space between the two filling bodies. 
[0010] The balloon catheter may have a basic body 
arranged with an outer tube and an inner tube. The 
inner tube is received inside the lumen of the outer tube, 
and the elastic filling body may be mounted on the inner 
tube. The filling body may be affixed to the inner tube in 
any suitable manner, including an adhesive, or by 
selecting the internal diameter of the filling body to be 
smaller than the outer diameter of the inner tube. The 
filling body is thereby clamped onto the inner tube. 
According to another suitable embodiment, the filling 
body and the inner tube are formed at the same time by 
coextrusion. 

[0011] These and various other objects, advantages 
and features of the invention will become apparent from 
the following description and claims, when considered 
in conjunction with the appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

Figure 1 is an external perspective view of a balloon 
catheter and stent delivery system, arranged 
according to the principles of the present invention; 

Figure 2 is a partial longitudinal cross-section view 
of the catheter of Figure 1 ; 

Figure 3 is a partial longitudinal cross-section view 
of the catheter of Figure 2, wherein the balloon is 
inflated; and 

Figure 4 is a partial longitudinal cross-section view 
of another embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



[0013] The following description of the preferred 
embodiments of the present invention is merely illustra- 5 
five in nature, and as such it does not limit in any way 
the present invention, its application, or uses. Numer- 
ous modifications may be mad-3 by those skilled in the 
art without departing from the true spirit and scope of 
the invention. w 
[001 4] Referring to the draw'ngs, a stent delivery sys- 
tem is depicted, with one of the preferred embodiments 
of the present invention being shown generally at I. 
[001 5] The catheter 1 according to the present inven- 
tion illustrated in Figure 1 has a tubular basic body 2 is 
with a proximal end 3 and a distal end 5. To the proximal 
end 3. a connecting member or hub 4 has been affixed, 
which has connections or ports 8 and 9 respectively 
Ports 8 and 9 communicate with lumens 14 and 15 
defined in the basic body 2. 20 
[001 6] At the distal end 5 of the catheter 1 , a balloon 
6 is arranged. A stent 7 has been crimped around the 
balloon 6. As can be seen in greater detail in Figure 2, a 
filling body 12 has been received inside the balloon 6,'ln 
this embodiment, the filling body 12 is tubular in shape 25 
and has an internal diameter 13, which is somewhat 
smaller than the outer diameter of the inner tube 1 1 of 
the basic body =2. The filling body 12 is consequently 
clamped on to this inner tube 11. The basic body 2 in 
this preferred embodiment an outer tube 10 and an 30 
inner tube 11, leaving space for a lumen 14 in between, 
which is connected with the interior of the balloon 6. 
[0017] Another lumen 15 has been arranged inside 
the inner tube 11, which for instance may be used for 
injecting contrast medium or receiving a guidewire. The 35 
lumens 14 and 15 are connected with the connections 8 
and 9 of the connecting member 4 respectively, illus- 
trated in Figure 1. 

[0018] The filling body 12 has preferably been made 
of an elastic material, so that when the stent 7 is « 
clamped wound the balloon 6 with the filling body 12 
arranged inside, this filling body 12 is compressed elas- 
tically to some extent. Due to the elasticity, a constant 
perpendicular or normal force, and consequently a fric- 
tional force is exerted on the inside of the stent 7. The J5 
stent 7 is thus kept in position securely In addition, the 
filling body 12 will protrude to some extent between the 
openings in the stent 7 ; contributing to additional fixa- 
tion of the stent 7 on the balloon member. 
[001 9] When the stent 7 is to be positioned inside a so 
patient, the distal end of the catheter i is introduced into 
the patient, and the catheter 1 is manipulated in such a 
way that its distal end will arrive up at the desired posi- 
tion. 

[0020] As soon as the distal end, and in particular the 55 
stent 7, has reached the desired position, inflation 
medium is supplied under pressure, via the connection 
8 and the lumen 14, to the inside of the balloon 6. As a 



result, the balloon 6 will expand to take on the shape 
illustrated in Figure 3. At the same time, the stent 7 will 
be expanded to assume a larger diameter. 
[0021] Inflation medium is supplied under sufficient 
pressure so that the stent 7 will obtain a required diam- 
eter, and will be positioned against the internal wall of a 
body vessel or a blood vessel so as to provide support. 
[0022] Next, inflation medium may be removed from 
the balloon 6, as a result of which the balloon will tend . 
to shrink and assume its original small diameter, and 
the catheter may be removed out of the patient's body. 
After removing the catheter, the stent 7 remains behind- 
in the Dody vessel. 

[0023] Wich the catheter 20 as illustrated in Figure 4, 
two filling bodies 23, 24 have been received in the bal- 
loon 21. These filling bodies 23, 24 are positioned at a 
distance from one another, and both support one end of 
the stent 22 crimped around the balloon. The filling bod- 
ies 23, 24 are spiral shaped, and clamp elastically on 
the inner tube 25. In addition, the filling bodies 23, 24 
can properly follow the curves of the inner tube 25. 
[0024] The filling bodies 23 and 24 may be preferably 
made of a radiopaque material, so that they can be vis- 
ualized properly when using fluoroscopy in a catheteri- 
zation laboratory. The catheter according to the 
invention consequently does not require separate mark- 
ing bands. 

[0025] As the filling bodies 23, 24 have been arranged 
at a distance from one another, the stent 22 remains 
properly visible in the space in between the filling bodies 
23, 24 on a fluoroscppe. If one continuous filling body 
would be employed, the stent might become invisible 
while it is being positioned. 

[0026] The filling body or the filling bodies as 
employed with the catheter according to the invention 
may be given different embodiments. Besides the coil 
shape illustrated in the Figures, whether or not forming 
a spiral, a filling body may also comprise protruding 
edges in between which the stent will be placed in con- 
tracted state. 

[0027] It should be understood that an unlimited 
number of configurations for the present invention could 
be realized. The foregoing discussion describes merely 
exemplary embodiments illustrating the principles of the 
present invention, the scope of which is recited in the 
following claims. Those skilled in the art will readily rec- 
ognize from the description, claims, and drawings that 
numerous changes and modifications can be made 
without departing from the spirit and scope of the inven- 
tion. 



Claims 

1. A balloon catheter for positioning a stent, compris- 
ing: 

a tubular shaft with a proximal end and a distal 
end, and at least one lumen extending in 
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between, 

a balloon near the distal end of the shaft which 
is connected with the lumen, 
a stent crimped around the balloon; and a filling 
body of elastic material arranged inside the bal- 
loon that has a size corresponding to at least a 
dimension of the stent in a compressed state, 
where the filling body is compressed by the 
stt-ni when in a compressed state. 

2. The balloon catheter as set fo r th in claim 1 , wherein 
thy filling body has a spiral shape. 

3. The balioon catheter as set forth in claim 1 , wherein 

the filling body is of a radiopaque material. is 

4. The balloon catheter as set forth in claim 1 , wherein 
at least one additional elastic filling body has been 
arranged inside the balloon, and the filling body and 
the additional filling body are positioned at a dis- 20 
tance from one another in a longitudinal direction 
flanking the stent. 

5. The balloon catheter as set forth in claim 1 , wherein 

an inner tube has been arranged inside the lumen 25 
of the basic body, and the filling body has been 
secured to the inner tube. 



A balloon catheter for positioning a stent, compris- 
ing: 



30 



a tubular shaft with a proximal end and a distal 
end, and at least one lumen extending in 
between; 

an inelastic balloon affixed near the distal end 35 
of the shaft which is connected to the lumen; 
and 

a filling body of elastic and radiopaque material 
arranged inside the balloon and affixed to the 
shaft; wherein the filling body is sized to have 4c 
an outer profile greater than a deflated and 
pleated inner profile of the balloon, and less 
than an inflated inner profile of the balloon; 
wherein the filling body is adapted to the elasti- 
cally compressed by a stent crimped about the as 
balloon. 



so 
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